[Effect of interleukin-17-producing CD4+ T helper lymphocytes on cigarette smoke-induced lung inflammation and emphysema in mice].
To evaluate the expression and the role of Th17 in cigarette smoke-induced lung inflammation and emphysema in mice. Forty male BALB/c mice were randomly divided into 4 groups, including a control group C12, a control group C24, a smoke-exposure 12 week group (S12) and a smoke-exposure 24 week group S24 (n = 10 each). Morphological changes were evaluated by mean linear intercepts and destructive index (DI). The proportion of CD(4)(+)IL-17(+)Th17, CD(4)(+)IFN-γ(+)Th1, CD(4)(+)IL-17(+)IFN-γ(+)T(Th17/Th1), CD(8)(+)IFN-γ(+)Tc1, CD(8)(+)IL-21R(+) and CD(4)(+)IL-17(+)IL-21(+) T cells in lungs of mice was determined by flow cytometry. The mRNA expressions of RORγt and IL-17 were evaluated by real-time PCR. Mean linear intercepts and DI were significantly higher in S12 and S24 groups [(39 ± 4) µm, (47 ± 7) µm], (39.1 ± 1.6, 45.2 ± 3.1) as compared to C12 [(32 ± 4) µm, 28.2 ± 1.6] and C24 groups [(33 ± 3) µm, 28.9 ± 2.1], all P < 0.05. The percentage of Th17 of S12 and S24 groups [(3.3 ± 1.1)%, (7.2 ± 2.2)%] was significantly increased as compared with that of C12 and C24 groups [(1.8 ± 0.8)%, (2.0 ± 0.6)%], all P < 0.05. The mRNA levels of RORγt [(25 ± 4), (35 ± 3)] and IL-17 [(26 ± 3), (36 ± 3)] in S12 and S24 groups were higher than in C12 [(10 ± 5), (13 ± 5)] and C24 groups [(11 ± 7), (8 ± 6)], all P < 0.05. The percentage of Th1, Th17/Th1 and Tc1 cells of S12 and S24 groups [(10.0 ± 3.7)%, (26.2 ± 6.0)%], [(0.61 ± 0.30)%, (1.82 ± 0.52)%], [(17.0 ± 4.5)%, (26.8 ± 8.5)%] was significantly increased as compared with that of C12 [(3.8 ± 1.7)%, (0.27 ± 0.17)%, (4.8 ± 1.9)%] and C24 groups [(4.2 ± 1.3)%, (0.28 ± 0.11)%, (5.2 ± 1.0)%], all P < 0.05. Moreover, the frequency of Th17 cells had a positive correlation with Th1, Tc1 cells and emphysematous lesions (r = 0.519 - 0.797, all P < 0.01). In addition, a positive correlation between Th17/Th1 cells and emphysematous lesions was also found (r = 0.742, 0.802, all P < 0.01). The percentage of CD(4)(+)IL-17(+)IL-21(+) T cells was significantly increased in S12 and S24 groups [(0.19 ± 0.04)%, (0.55 ± 0.24)%] compared to controls [(0.07 ± 0.03)%, (0.08 ± 0.03)%], all P < 0.05. Meanwhile, as compared with that of the controls [(1.22 ± 0.31), (1.34 ± 0.18)], the percentage of CD(8)(+)IL-21R(+) T cells was also increased in S12 and S24 groups [(2.94 ± 1.26), (4.12 ± 2.26)], but there were no differences among smoke-exposure groups (P > 0.05). The frequency of CD(4)(+)IL-17(+)IL-21(+) T cells had a positive correlation with Th1, Tc1 cells and emphysematous lesions (r = 0.694 - 0.754, all P < 0.05). And the frequency of CD(8)(+)IL-21R(+) T cells also had a positive correlation with emphysematous lesions (r = 0.516, 0.725, all P < 0.05). Cigarette smoke increased the expression and the activity of Th17 in mice. Th17 may play a potential (active) role in the development of lung inflammation through IL-21/IL-21R pathway.